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Carefully to Carry Sulphur cargoes

TR T /NG (UK 238 )
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Sulphur is a relatively cheap
commodity, which is used in the manufacture
of fertilizer. It is not only a byproduct
of the petrochemical industry, but also
in its natural form. After

found

processing, it is often shipped in prilled

form.
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Dry sulphur does not react with bare
steel, but wet sulphur (sulphur
containing free water) is potentially
highly corrosive. Cargoes of sulphur in
bulk are normally afforded exposed storage
and are thus subject to inclement weather
and consequent moisture content. The stock
will also include a percentage of sulphur
dust particles. In order to prevent
contaminated air emissions, it is
the practice,especially in Canada and the
USA, where loading wharves are situated 1in
built-up areas and the dust is considered
to be a pollutant, for the

environmental authorities to insist upon
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the use of a water spray during handling

to keep down the dust.
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This practice, now widely adopted in
other loading ports, may lead to
difficulties during and after the period
of ocean transportation. Despite the fact
that very large quantities of sulphur are
carried annually by sea, the vast majority
are carried without significant damage to

the carrying vessels.
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Corrosion J&4%

When sulphur is loaded, any retained
free water filters to the bottom of the
holds during the voyage. From there it is
pumped out via the bilges. Some water
remains on the tank tops, and together with
the fines, produces a sulphurous mud. A
great deal of research has been undertaken
to understand and mitigate corrosion to
vessels’ structures during the handling
and transportation of sulphur.There are two

processes whereby a corrosion reaction can

S NI .
T: +86 532 86100099

occur, namely acidic and electrochemical

corrosion.
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Acidic corrosion

B

This involves a reaction between an
acid and elemental iron (steel). The acid
involved is sulphuric acid (H2S04).
Corrosion does not become significant until
the acidity of the solution increases to or

below pH2.

XK E| BT E %k R Z R B, BR BT
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Electrochemical corrosion

It has been established that the
electrochemical reaction involves a redox
(reduction/oxidation) reaction between iron
and sulphur. The specific requirements for
this reaction to take place are that
sulphur and iron are in direct contact and

that the sulphur must be wet.
WL 0 2 A

B AL RO 3 K B AT R B (R
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Much of what we know about the
electrochemical process is based upon
research carried out in the 1980-90s at the
University of Calgary by Professor JB Hyne

and Dr Dowling

This work has established the

characteristics of the reaction as follows:

The reaction has a maximum rate at

around neutral pH.

The reaction displays auto—catalytic
behaviour under anaerobic conditions
(existing without the presence of oxygen) -
the reaction product promotes further

reaction to occur.

The reaction proceeds to a greater
extent and at a higher rate under anaerobic

rather than aerobic conditions.

The initial by-product of the corrosion
process is ferrous sulphide (FeS),
otherwise known as Makinawite - a
black/brown substance, spontaneously

combustible upon contact with oxygen.

The reaction displays typical

temperature dependence

The rate approximately doubles for

every 10° C rise in temperature.
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Experience has shown that it is
electrochemical rather than acidic
corrosion that is responsible for the
largest proportion of damage occurring to a

ship’ s hold structures on passage

KRR, MXRMER AL, A RO XA
EXIER

To summarise, in order to determine if
a vessel is likely to suffer from corrosion
damage due to the carriage of wet sulphur
and to what degree, the following factors

should be taken into account:

Cargo-related factors and in

particular, residual cargo acidity.
Length and duration of voyage

Temperatures encountered during the

voyage.

Effectiveness of lime washing and

condition of underlying paint coating

Proper bilge pumping to remove excess

water.
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